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Elucidation of molecular mechanism of moyamoya disease for prophylaxis
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Moyamoya disease (MMD) is a cerebrovascular disease characterized by occlusive
lesions in the circle of Willis. The Mysterin (RNF213) R4810K polymorphism increases susceptibility to
MMD. Mysterin R4810K reduced angiogenic activities of induced pluripotent stem cell-derived vascular
endothelial cells (iPSECs) from patients with MMD. Overexpression of Mysterin R4810K inhibited angiogenic
activity of human umbilical vein endothelial cells, while overexpression of Mysterin wild type (WT) did
not. In addition, Mysterin R4810K was demonstrated to induce mitotic abnormalities and increased risk of
genomic instability. To confirm the anti-angiogenic effect of Mysterin upregulation in vivo, vascular
endothelial cell- or smooth muscle cell-specific Mysterin R4757K (R4810K orthologue) or WT transgenic
mice were exposed to hypoxia. Cerebral angiogenesis by hypoxia was suppressed in endothelial
cell-specific Mysterin R4757K transgenic mice, while it was not suppressed in other mice.
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